The "square root" of the Dirac operator derived on the superspace is used to construct supersymmetric field equations. In addition to the recently found solution -a vector supermultiplet I demonstrate how a chiral supermultiplet follows as the solution. Both vector and chiral supermultiplets are shown to obey appropriate (massless) equations of motion. This procedure yields thus a complete set of fields and their equations necessary to construct renormalizable supersymmetric theories. The problem of masses and interaction is also discussed.
1. Introduction. The idea to take the "square root" of the Dirac operator follows directly from the analogous procedure performed by Dirac on the Klein-Gordon operator [1] . Whereas in the older case the motivation was to linearize the operator in space-time derivatives, the form of the supersymmetry algebra [2] suggested that repeating this procedure would lead to the operator linear in supersymmetry generators or eqiuvalently -spinorial derivatives. Such construction was presented some time ago [3] together with a set of supersymmetric field equations which result when acting with the "square root" operator on superfields.
To recal this construction in short let me write the Dirac equation in twocomponent notation and chiral representation:
I am looking for the operator S satysfying:
The solution proposed in Ref. [3] is:
where the spinorial derivatives are defined on the superspace as:
Indeed, using the anticomutation relations:
we get
where a scalar, hermitian operator
appears instead of the mass m. The operator S is thus the solution to our problem on the space of superfields Λ which satisfy
The operator M can be then interpreted as the mass operator.
Note another solution to the problem:
Acting with the operator S (or S ′ ) on a superfield we are able to construct a free field equation -the "square root" of the Dirac equation. The simplest 2 choices of superfields are [3] :
and
leading to the equations:
One can easily verify that the operator S ′ leads to the equivalent sets of field equations. It is also obvious that due to Eq. (2) both the superfields F and B satisfy the Dirac equation
Recently the equations:
were studied and solved in Ref. [4] . In the simplest case when W α = H α the solution was found to be the Maxwell supermultiplet:
with y µ = x µ + iθσ µθ . The massless component fields v µ (x) and λ α (x) satisfy the Maxwell and Dirac equations respectively and d = const.
In this letter I study the other set of equations (12):
the superfield B satisfying the condition (8). In term of component superfields the equations read:
Multiplying the first Eq. 
The above eqality means that Φ is constant in space-time and depends only on θ andθ. Taking into account the condition (18), the most general form of Φ is:
with constant c 1 , c 2 , ..., c 5 . One further notices that the equations (17) are invariant under the simultaneous shift:
where
andc 1 = const. I can perform this shift so that
The Eqs. (17) reduce then to:
The first equality means that V αα is chiral, depends thus on the superspace variables y µ = x µ + iθσ µθ and θ only. I change the superfield V αα to V µ :
and express it in terms of component fields
In the above decomposition I assumed the component fields to have dimension (in mass units) 2 and lower. After some algebra the second of Eqs. (24) gives:
As a result I obtain the chiral multiplet with the scalar and spinor fields A(x) and Ψ(x) satisfying the (massless) Klein-Gordon and Dirac equations respectively. Together with earlier results [4] , the "square root" of the Dirac operator S , when acting on the superfields F and B, gives all superfields necessary for the construction of renormalizable supersymmetric theories together with the appropriate equations of motion.
Two issues are certainly worth further study. The first concerns the masses. Even if we started from the massive Dirac equation, all resulting component fields are massless. This seems to be quite natural in supersymmetry at classical level, at which the scales cannot be determined. It may be also connected with the lack of interaction -up to now only the free field equations were considered. The gauge invariant interaction may be introduced in the way suggested in Ref. [3, 5] where the spinorial derivatives D α ,Dα appearing in the operator S are replaced by the covariant spinorial derivatives D α ,Dα:
The above problems are currently under investigation.
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